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4.5 Reflections and the Square Root Family p- 201
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4.6 Stretches, Shrinks, and the Absolute Value Family p- 209 12/2
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If a > 1, then there is a vertical stretch.

If b > 1, then there is a horizontal stretch.
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Time (s) | Height (m) Time (s) | Height (m)

X y x y
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V= =4 (x~056) % 0.60

Stretch or Shrink of a Function

A stretch or a shrink is a transformation that expands or compresses a graph either
honzontally or vertically.

Given the graph of y = f(x), the graph of

Y=fx) or y=ax)

(7]

is a vertical stretch or shnnk by a factor of 2. When a > 1, it is a stretch;
when 0 << 1, itis a shnnk. When a < 0, a reflection across the x-axis also occurs.

Given the graph of y = f(x), the graph of
J”=f(%) or }’=f(%-x)

is a honizontal stretch or shnnk by a factor of 5. When 4 > 1. it 1s a stretch;
when 0 < 5 < 1,1t 1s a shnnk. When 5 <0, a reflection across the y-axis also occurs.
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4.7 Transformations and the circle family p- 217 12/7

v The equation of a unit circle (radius = 1) is
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An ellipse at the origin

a = vertical dilation (stretch)

( %)2 + ( %)2 =1 b = horizontal dilation

An ellipse translated away from the origin
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Transformations of Functions and Relations

Translations
The graph of y = k + f(x — A) translates the graph of y = f(x) / units honzontally and k
units vertically.
or
Replacing x with (x — /) translates the graph /4 units honzontally.
Replacing y with (y — k) translates the graph &k units vertically.
Reflections
The graph of y = f(—x) is a reflection of the graph of v = f(x) across the y-aus. The
graph of y =—f(x) is a reflection the graph of y =f(x) across the x-axis.
or
Replacing x with — x reflects the graph across the y-axis. Replacing v with — v reflects
the graph across the x-aus.

Stretches and Shrinks
The graph of y = gf (3] is a stretch or shrink of the graph of y = f(x) by a vertical scale
factor of @ and by a honzontal scale factor of &.

or
Replacing x with % stretches or shrinks the graph by a honzontal scale factor of 5.
Replacing y with % stretches or shnnks the graph by a vertical scale factor of a.
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